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BO. 1 mmt«UfclR a 2 t©jtR a 1 /R a 2 ^ 0 . 4SK±1SK 
TfrmmVTft^ZiifimWV&Q. &2ils<\$, R.al#0. 1J£JLL0 
. 8 Atm£TFT& Ral/Ra2^0. 5J^±l£TFl?&0, 
Ral^O. 2£k±0. 6 umUTX-foQ. Ral/Ra2^o. 6 i^_b 
lBAT/WSb^o ZZLX. Ra2{t 1 0 0 tJLm&V %*%imdh*ffi 

^l^mt^-s^ ioo Mm£A±©^^wr^>iaia^ gmrnvtm 
?ttmznm^&%£%xxwLfehimm.'v$>z>o — Rant 2 

L/S^3 0/tra/3 0/tm^T> lf*U<«10wm/ 

•tUt>t>. R a 1/Ra 2(Dit^0. 45feSr7?&*£, 
10 0 um&T<D$i-gz&m~rz>W&tf^rc#). ««Bfc!§|B&£JBj£-rsc. 
£j&*fflJi£fc£. Ma 1/Ra 2ji/U§ii§i<!:ttW, 1 tjfi 

s mmmm&i&ffct&iBmtvTffr&v^o s*:, Rai^o. os^m 
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Jtn^timvrz z\ fcj&tiB*Tr*«}&«, mzwm y * )v&<Dwmz&t>it 
u %mz& vy wmm^h^mt^ z. t^mmx$>^> 0 uy°v %mx&n 
mz, mnfrnvkoimmy j )v&<Dwmz&t>i£T, mmzm^z 

\zmf&T'&z>ft. ftmtem-mM#.&Mjfcr&tc.ib\z^ fmmmmmum 
\z^mu-)u^mm^yu^m<Dum^jEt}^mzmmx$>^ 0 

*C~18 0 < C, ^*L<tt- 5 Ot-l 5 0 , CC[)»W$U^ o 
mi£tf 10kgf/c m~ 2 0 0kgf/cm, L < te2 0 k g f / 
cm~15 0kgf/cm, ^-r>^te> 0. 5m/^5m/^ $f 
tL<Slm/^3m/^ ©tSHTfr-5 Z. t&Z\<D& m^SM 

vkmmttmoftfti mmz&2>mm<Dmwj& j $>. ^7x^ie 
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?2>®mm&&°t2> z. t h vsm~e$>z>o 

^mm^mm^mtvxu. mzmm^n^^ mmm^^^m. mm 

fea&&tft>n. nxbmzmn&M&®~D&mm\zff?mui,\ 

^y^z&vm^xm&^mtttm^. gw:6ofi/^hi$ 
^mwommy* )i>&&mm isx&m\E\mmj&&mm.?z> z\t h^smx 

¥®®mmm2nfcMmz*mw<D&mz!&feMw&m~tz>®m& v % 

5*— h\z&?)mm&&itm&VT&mvr£mz. ^(D^^m-r^m 
mz®&&mm?z> z\ t \z& d mmr % z. £&x%z> 0 
mz, 7v>bumu<Dwm-%m\z~D\,^xwm-?z>o 
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^j-<^mmy^^A^rc\mmy-t)VAj > mmy -ovA/itm^ 

tt> MIBm 1 ~ 3 ©*fcRjffltt#y-f s FttJB&*trm& & 

^MMS#t&S£nW£fc<£T&oT feck &®«tJga*J6S 

i J^s.^mmy>cjvAmmzmmmtb'D^m^m'ro z\<Dmmm#>~D&te. 

zuftcDuvx bm&&w.r)m<o mzmmm#>^&mmm-rz&ft& 
ffinmM£LTmmvTmmmiz&%/^->®^%mz£io®m&mm 

mzzvyv > hmmfo<D&m*&rr<D&o\zftt>n%> 0 &-r±$2tmm 
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JV&mf&TZo If7^0»|jittift*^l/-'!M)UV-YAGI/- 

T'fc-)VtomzimM*b'D gmzm-To -tmtmm-ts.T^j ?v ?mz 
m~<Dy°v>bmmm<D^mt&T(D£5\zftt>tiz> 0 -r^t>%. st, 
<5 Fyjjv&ttfomttyjfrA/mzjM&tfV'ts. mmy^)VA 
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&&nmvxi&mMmz^tz&/&rc\znmTz\dT*-)i&mf&-?2> 0 
&m wz.mmu<DMmjjmz'?^T<D'<2> a 

t*T^-;KD^«^M^^-1f-, UV-YAG1/- if-, 
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^<fbi;T*-;n^aBfcm*fc#u-f5 Him, f^c^s 

*T^S^©^*Siimi^^bfegB^©lEl!?S®^io]$i±}(ip 

±ib^to^x^^, mmm®-D%M*mv, ^v^^^^^mz^ 

txYK a* h— h u T^>aiR«©u y h&mm<Dmu±\z, m 
<n&mmw&m?zmmtiwm\zte%&5\zmmvrcmzmm<D'7v>h 
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-YAGl/— if-, X^^Tl/-1f-^/jN^iC5 0 AtmOTODlfT^ 

mzp?2Lh<fcmmBmsb-D%*v&z>o 
*$Bw<Dmmm^ m^y a )v a t -€-©>^©® i^Miauft wffitt* u 

vkmm&m^zn, mm. temmvmMx&tfzntcmmm&fffmzm^ 
*f£w<Dmmfttftmmmw.&mm?zmzm^&mmm£VT\** m 
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»nx^, mmM. m&&, i&mmw^. m^mom^ 

©^m^^-r & lit, mji±£7« b^iEigs tmm t \zmm^ 

bfc^oT, -e<E>JP£tel 0 0 nm-1 0 0 0 nmT&3 £ <t#W£ b < , 
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££>£&2 0 0 nm~8 0 0 nm^§ ££#W£L^ 0 1 0 OnmiO 

t^mmmtvrcm<D-m^<DM^ib'D^<Dm^^^tu k> , m\z 

1 0 0 0 nmU±<Dm^> *&W<D?V > hBB««©«jft^K:*W* 

m.*m-?z>myt i &$> % uvx b &m * c t aw £ l v>„ *ft& % 

k mam* b u ^A^iy^t > h^Mtfct^r^xy^t > 

^y^>^m\z^xmmnm(D^^mmmM^^m^iiiti^u 
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gs/^->ox7f>^im< 1 gusts, m&&mmmmwmm& 

tm^oaftOttfilfi^ffl*, L/S^2 0 tf m/2 0/iii^ 

7 > mums, y u*is?)V7v > hmmmxmm\,it* 
my v**sy*)\,y\) > hge^, ? M^r/^yu > hMs^t^sf y u 



WO 2004/055110 



65 



PCT/JP2003/015928 



5 FttJBofftRU *MM*0fm. itl^A • fPSL ^«^56o 

<ftW*im&# »m ^ f ^ -f ;i/A©f^M^A> 

K©17li%ODMF (N, N-^^*M7$H) tti£9 0gk: 

^»K:«fcsiw?a©«, 7j^§±tj?$ 7 o o jtifflTtiiitufc, mw 

(c:@^Lfe 0 ^O^7^f;l/A$3 0 0t, 4 0 0t> 5 0 0tt#l^ 
53MlLT©£ 2 5 //m<D^iJ-<5 F7^;PAA^^jtbfeo 
<#i& pJMtt^ U -i ^ F 7 4 )l&<Dfcm& B > 

fcTn^Uy hM— Wmi/*, 4' -y75;y7x-JH-rMjl, 
JtT 1 / 1 ©SiJ^T^T SE^mflMHffi A £ P«©;&i£T?# U -f ^ F 

<#i& pJMIM U ^ H7^ ;i/A ©f^SSt j£ C > 

3, 3' , 4, 4' - Myx.-)^ Y 7ti)l#>M=im7km/i>-yx. 

t^>/4, 4' -> ? T5y>?7x-;i/x-^;u^ ; e;wjtT4/'5/7/ / 

2©m^T^Lfe7KUT5 F&©1 7fi«%CDDMAc (N, N->?^ 
F:7^;kkC£f£§gb£:„ 
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1, 2-bX [2- (4-T^/^x/^>-) Xh^>3 X*> (£TF, 
DA3EGi:f5) £> 2, 2' -b*X [4- {4~T ^ J 7 jlJ 
y^~M y°un> (UT. BAPPtf5) ^)Vit3 : 7TDMFK 
»«Pb, &#L&at&3, 3' , 4, 4' -Xf|/>^ijn-j^>y 
X.-h^b7%)\s#>M-m7kM (KTTMEGif^) :fe<fctf3, 3' , 
4, 4 *-^>\/7x/>5 i h9*;p5i?>»z:«i*«l (OTBTDAif 

<^nTMtt^ U -f 5 F «MB#©f|s»i*Y> 

BAPPSDMFfc^-fc»#U mW^3, 3' , 4, 4' - 

<*&TSTfflte#lK 5 FflMK#©fl2«fcfcZ> 

1, 3-b*X (3-75y:7;c/^» ^>i£>£3, 3' -5?bHD 
*F$'1>W>& : E)\'}£4 : lTDMFlC^U JI#bfc;fl*&4, 4' 

- (4, 4' -<y^n(fUT>^7i/^» .fx * 

0iI%#U75 Hi©DMFM§#fc. d©J»Rlffitt*U< 
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^tx^T^u^nTMtt^'j-rs Fm&mnrcm^ x/a. 
xmx^mvrcm^sm^^-c^^m^mfrcm^ x/a/x, Kmtm 
*rffl#iM^ \*m-em<Dm-t)mffii?$>z>M'e>iz\zx/A/cu. mtmm 

<mmm<D<etf& • fe§g> 

•5) i:i^i©k*x {4- (3-T^y^x/^>-) 7x-;H x;i^> 

(&rfBAPs-Mt\<^)&mmvfr 0 mm^nv^-om^v. 

<D4. 4'- (4, 4 ' -^V?U\L 'Jf>77x;^» fcfX (^zR? 

^;pm> <etf, bpada^v^) &mm* i^t@fMg3oi 

i%^U7$ h'tl^i^SUfc. iOsi?U75 HBI»tt* 2 0 
Or, 18 0^, 6 6 5P a©«JET7?Jnl»b, H^©j|ftWaitt#U-r 

Jig (Xtf3- M 0 3 2 H 6 0 : M^xJVtl) , £.£^4, 4' -5? 
7$y^7x-;i/^7*> (£TF, 4, 4' -DDSiitS) £SSJt 
*«7 0/3 0/9fc&£«k"5teiI<&U S?t*V?>tHJI»tt*J2 0 
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&¥mv&itmmft<D'#v < 5 *?4frhmzim&<on&fr 12. 5 n 

<»III> 
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±- 


fe^U3tf>h902 (80 40 mlA 
/7 U — ^— Tt"^ -^-Y ^ 9 0 2 0*0 3 ml/1 
Jfcftfk*?- h 1 J # A 20 


60*0 










s p VJ s 4y'7**11>bB (80 20 mW 

©KM 1 ml/1 






y&^s^ — & — h 8 34zi>>5 r ah mi/i 

5g/l 




(*«£) 






Htm — * 


U^oL-1t-^^>h (SO i g A 
7Km^hU^A 5g/l 


MM 










MSK-DK GK) 80ml/l 
MSK (SO 40ml/l 

MSK-DK 0*0 3mJ/1 
115*3.—* !J— m (SO 14 ml/1 


35*C 









<B*^lfc=fA (») *fc§2> THB3 2 0 
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<*mftft®JI£> 

I PC— TM-6 5 0-me t hod. 2. 4. 9 fcfiEV^ /\°^~ >*§ 
3mm> HMMIft9 0^ fJUSt^ 5 Omm/m i nT^L-fc 

12 1t, 10 0%RH, 9 6^Ph1, (D$kflrTT:Um%:?T^tcio 

ffi& z F&$&m&'ZWrZ YGOttSNewV i ew5 0 3 0->X?\k£ 

^^#^®a^thZYGO&MNewV i ew5 0 3 O^X^A^ 

FDA Res '.Normal 
OWWfeflO 

Remove :Cyl inder 
Filter:High Pass 

Filter Low Waven: 0. 0 0 2 mm, $$&Z$0 . lm 

m 

SEMEDX Type-N (flc^tt 0 SdHf^Bf W ^ffflUT, SB 
I PC— TM- 6 5 0 -me t h o d. 2. 4. 9 KlftV^ — >ffi 
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3 mm, MMftm 9 0E 3Mi&ft 5 0 mm/m i n Tiljt bfc„ 

<mmmm&(Dmm> 

-f 3 — f>XWM>hWMAl 2 0 CSrfflV^ #H&j£&2 O^/Sh 
S8*diia5 Oml/^, it>^;i/^3mmifil 0mmS$, ^fS3g^ 
TSia^e 3 0 0t:^T2IaIS!l^b> 2HIS©1 0 0~2 0 0*CCD^» 
»^»&^©«M#©i|«ffi«&i Lfc, 

dms-2 0 0 (-fe-r n-«^xiith«) ^fflvi, aces (M^^m 

PS) £2 0mm<i:LT, Tffi©*#TT, hOflffcWtt* 
(a' ) ©ate*fr^^ ^8?lS#tt^ (£' ) ©2fcffij&£#7*te5£ia« 

WfeUm : 2 0-4 0 0"C 

SJJt«*ft : m 9 mm> g$40 rnmlCX U y h Lfc^bStfliS'— h 
(H§»J1~9) 

^u-r== H7^;^f^«asA, b, cx-mmvr^m^2 5^m©#i^Rj 

75 HK*»t*Sfc*-rs^T«tJi#:©8jS*fTofc. J»«r«tt# U -f 5 

3 4 0 "C, g£JE 20kgf/cm, III. 5 m/m i n ©&#T?*& 
D-J^5^-Mfc. IH»fc«:^ir/t>X^-$?-ail 8/im (R z = 1 
. 5 Mm) ffiI^BHY-2 2B-T^Uc. i^T7 5^-SU 
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(JtWll~3) 



at 2 



mmm 






Rz 


Ral 

(Mm) 


Ra2 
(#m) 


Ral/ 
Ra2 


mm 

(N/cm) 


PCT 

mmmm. 

(N/cm) 


i 


X/A 




1.1 


0.19 


0.23 


0.83 


9 


7 


2 


X/B 




1.1 


0.18 


0.22 


0.82 


9 


7 


3 


X/C 




1.3 


0.21 


0.27 


0.78 


9 


6 


4 


Y/A 




1.2 


0.17 


0.25 


0.68 


8 


6 


5 


Y/B 




1.1 


0.15 


0.25 


0.60 


10 


6 


6 


Y/C 


JEM0?g 


1.8 


0.18 


0.28 


0.64 


8 


7 


7 


Z/A 


JEM^*§ 


1.2 


0.19 


0.21 


0.90 


9 


7 


8 


Z/B 


JE3M?g 


1.1 


0.18 


0.21 


0.86 


10 


6 


9 


Z/C 




1.1 


0.18 


0.20 


0.90 


9 


7 


tmmi 


X/A 


Mb 


0.1 


0.02 


0.03 


0.67 


<1 


<1 




Y/A 




0.1 


0.02 


0.03 


0.67 


<1 


<1 


J*«J3 


Z/A 


Mb 


0.1 


0.02 


0.02 


1 


<1 


<1 



zwm&fr &&w<Dmm&T'umm\z&-zf3imkmm±\z sn/c 
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(MMffl 10 — 26) 

(1) *^m^fflV^S®M3S«H#^M (tfc) §3*S?£PI?g3EC-V 
LP?g (ff*18wm, Rz=4. 6 //m) &mMM 1 ~ 9 £l«|;f!l</D#i£ 

(2) jiTV^^t^lVifcSI^l^, TS(;*t7hr>^^ 



^ 3 



x e 








Xx'J >^ir^o. U #> h P(*) 


500ml/L 


60"C 




NaOH 


3g/l 










3>"fe>hl/— hn>/\°^ hCP(*) 


550ml/L 


sot: 




NaOH 


40g/L 




Wife) 






U >t^a U#>hP500(*) 

70ml/L 

50mM 


4ot: 
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(3) mmyjwvfc&va&m^ftgmmmfc. 7m.it*> u * a/x* y 

-;PT $ >/tK£MJ± 2/5/1 Tffl£Ufc»&»Ete: 3 0 *C 5 ^MSc 

(4) ^^J^fflV^^MMSte* ^JtLTDMF^K 4 0^5 

(it^M4) 
(Jt^j5) 

«SE P - 1 0 0 1 8 0 SB, ifcte^x^xtf^^fcHE P - 8 2 8 1 0 
SB, tftft^x;PXJj?^r^a«E P - 1 5 4 10 & ISBte^^ttft 
*^5^/-;U*«4l^ett« 2E4MZ 0. 4§5, ^>7>$?75H 
3. 5g&£i$— fcJg-&/4Mjr$-&, **)Vtt)V*rh>\zMM\s1t&. 
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4 





B = 
25^m 






Rz 
(Aim) 


Ral 


Ra2 


Ral/ 
Ra2 


mm 
mm 

(N/cm) 


PCT 
(N/cm) 


10 


Y/B 


1 


fcMMffi 


0.7 


0.12 


0.19 


0.63 


5 


4 


ii 


Y/B 


5 




1.2 


0.17 


0.25 


0.68 


9 


6 


1 & 


Y/B 


i 




0. / 




U.Zo 


U.O / 


O 


Q 


13 


Y/B 


3 




3.5 


0.21 


0.51 


0.41 


n 


6 


14 


Y/B 


5 




3.7 


0.22 


0.55 


0.40 


n 


6 


15 


Y/B 


1 




0.2 


0.06 


0.07 


0.86 


6 


4 


16 


Y/B 


3 




0.2 


0.06 


0.07 


0.86 


5 


4 


17 


Y/B 


5 




0.2 


0.06 


0.08 


0.75 


6 


4 


18 


Y/B 


1 


*-T- It J ll 


0.1 


0.05 


0.05 


1.00 


5 


4 


19 


Y/B 


3 




0.1 


0.05 


0.06 


0.83 


5 


4 


20 


Y/B 


5 


7= > 


0.2 


0.06 


0.06 


1.00 


6 


5 


21 


Y/B 


1 


DMF 


0.3 


0.07 


0.09 


0.78 


5 


4 


22 


Y/B 


3 


DMF 


0.3 


0.06 


0.09 


0.67 


6 


4 


23 


Y/B 


5 


DMF 


0.3 


0.06 


0.08 


0.75 


5 


4 


24 


Y/B 


1 


bemi$s+ 


0.8 


0.14 


0.22 


0.64 


6 


4 


25 


Y/B 


3 




1.5 


0.18 


0.29 


0.62 


8 


5 


26 


Y/B 


5 


JBES£«ifS + 


1.6 


0.19 


0.29 


0.66 


8 


5 


tmm 

4 


Y/B 






0.1 


0.02 


0.03 


0.67 


<1 


<1 


5 








0.8 


0.06 


0.16 


0.38 


3 


<1 
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(^JSM 2 7-38) 

#U-f5H7-f;kAf^«ttC*C«JibfcHI*7. 5 Mm, 12. 5 Mm, 
2 5 Mm, 5 0 Mm(D^"5TMft^U-f ^ ;i/AC©nTOK:f£agi£Y 

i ~ 9 iB«c©mmsrffl ^ s^M^a^ff \,\ tm&&9k&mi£vit. 

/"C&T©«-&£©, 2 5ppm/t:£JlT©i^O» 3 0ppm/^ 
T©*§-&£A, 3 0 p pm/tfiU:0i^xti|iilfc o 
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m 5 





(Mm) 


m j as rx 

Yi© 
(fim) 


mM 

Rz 


Ral 
(Aim) 


Ra2 
(Aim) 


Ral 

/ 
Ra2 


mm 

(N/cm) 


PCX 

titttft 

(D 

mmm. 

(N/cm) 


mm 


27 


7.5 


1 


0.7 


0.12 


0.18 


0.67 


5 


4 


© 


28 


7.5 


3 


1.1 


0.15 


0.24 


0.63 


8 


6 


A 


29 


7.5 


5 


1.2 


0.17 


0.25 


0.68 


9 


6 


X 


30 


12.5 


1 


0.6 


0.12 


0.17 


0.71 


6 


4 


© 


31 


12.5 


3 


1.2 


0.17 


0.26 


0.65 


8 


5 | 


O 


32 


12.5 


5 


1.2 


0.17 


0.27 


0.63 


8 


6 


A 


33 


25 


1 


0.6 


0.12 


0.18 


0.67 


6 


4 


© 


34 


25 


3 


1.1 


0.15 


0.25 


0.60 


8 


5 


© 


35 


25 


5 


1.8 


0.17 


0.26 


0.65 


9 


6 


o 


36 


50 


1 


0.6 


0.12 


0.17 


0.71 


6 


4 


© 


37 


50 


3 


1.2 


0.16 


0.24 


0.67 


9 


5 


© 


38 


50 


5 


1.2 


0.17 


0.25 


0.68 


! 9 


6 


© 



L < tot 1 / 5 £HFT&3 Zttfm-Dtco ZL 0^m<hHM^I 1 ~ 9 
(S*EJfiM3 9) 

Y/B/Y (Y«3Mm, Btt2 5/im) ©*J**%^S8Nf ttfclliii 
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UV-YAGl/- !f-£ffl^TI*l^3 OMm©lt«#:<£H)l-rSk* 

(B#£7£^A (tfc) %fc^, THB 3 2 0P) >;?U 
^^T?iftJBE*«fl'SfflViT'7X^fll^*ffV^ L/S#U 5ittm/l 5/i 

fr&o&o l»i2A/dm 2 Tli§ ( i^I®f$»10^m^: 

mrt?->\Z 8N/c m©^ST^SI:SfUT^fc, 
(^flSflHO) 

£t\ X/A/Cu (xaum, A«2 5Mm, iiS15/im) © 
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g§A°^->« 7N/ C mo&m-e&mizmmvT^tc, 
mmm4 1) 

X/B/X (Xtt3/im, B&2 5Mm) 

01 1 ~ 9 ii^a©^TM®^jEEMmm^i«« u m^xmm^^z^ 

UV-YAGI/-if-^lViT^i3 0 ^m©^»#:^mjfr§ tfT^- 

ju&i&f&vxio mz, &nffi®^%&m*m'piM®itfv^ ^pffimms* 
&&x*\Z7*-)Vfomzm$>-o%m*mi&L,fc. 0 m^x. mmm&-D%& 
froTi 0 iim<Dmz<Dffitb-D%m&Mj$,vf£ 0 mffiM®-z>%\ti o%m 

W2A/dm 2 tfe§. 

5fcfc, ^^14Je>o#P^Xh (B^^A (Ifc) *fc«, THB3 
2 OP) £n~7V>^U ^^Ti^jE7K^iIT^ffl^TV7 > ^g>t^fTV^ 
L/S^2 0/im/2 0 tim<DUi?X h/^->^m^Tzo £5bTf£ 
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mmw4 2) 

m£«JBbfc 0 &te#jR"PTffltt#'.M 5 H7^f ;PAttlCtt*fli (12m 
m) 2r^b r«H$gg/JR«raitt#u-r 5 KtHBr^UA/tfU-'f S K 

5 H»l&7>f ;VAfc*MEIiJSS^Sn^®i!!lSSJ6b&. UV-YA 
G If — &/fl^TF»3& 3 0 jumCDrtJIIerocS^ fcfT*— ;HfeJ*JEfcU 

^i^ift^fV^b (H*^=fA (I*) ttSL THB 3 

2 op) ^^>^b, ^:viTi«ffi7K^$ffiW7X^^§fTV\ 

&&m&vito mmm&^&zi o%mm^-v3 om^mm^v, mz 
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(#SJ6054 3) 

Umm J*Cfc#«*RT«tt#U-rs K^JWivfiaUc&lFJi (1 2 /* 

mmmmmfr zfcmvrcftmm&ffijiizmmmikz&tco 

\z j: o t*T^-;i/©x ^ trnzmft-tf u < ^ Fttflg&mo&m&i! 
&mm\zn-otc 0 mz. mnm^^^n^m^m^v^s.\ i mmmm> 
&&&¥7*-)i>ftMizmmmm®^i*m&Mi&ist£o mz, mvtmytm 

ftotl/^h (0*^=fA (80 *fc»U THB 3 2 0P) fca-T^ 
^^Ti^JETKmW^^TVX^^^ffV^ L/S^lO/im 

»«H»o#ttl 0%WC3 O&IHftHttfg&U ^fc^S*^ 0#f B 1 
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tiii^TT$i2 0 0 OmKDrt^xmy^XUlZ. N, N-i?* 
?MM75H (J^T* DMF£V>3. ) l:i^iOk'7 {4- (3- 

bfeo »&*3faK^?MflL^ojK#U iat®4, 4 * - (4, 4 ' - 
-fVT'DlfUT^x;^) fcf* («T, B P AD 

(£i»*J 4 4) 

fls»ttTT?ftMHLfc#U7$ KMfi-£fl«££, 6 6 5 P aCDMET 

t 2 o o «c 3 NPWT«jaBtos»i/, mm&m mm^-ft u -r s F*riB**fc. 

trn-M 0 3 2H6 0 : JMbv^PttfiD , &£tf4, 4' -^7=*/ 
^7xZJWJV7t> (ETF, 4, 4' -DDSttS) &8*J£#*9 0 
/l 0/3iC^:^«k-5tC^L, ^^V9>fcH»^»flE35«2 011% 

JJg (Xfcfn-M 0 3 2H6 0 : M^>x;i4hgD , &&X$4, 4' -$> 
75/^7x-;VX;i/7t> (OT, 4, 4' -DDSttS) Sftfttt 

0««Xfctt*J:5K:«F*UT#U-f5 FttJBIU&MfflMJc (a 2) 

12 5 Mm©Jj«>Jl^U>fl/7^1/-h7^Ml:, 
^©ff^t2 5 jfcmte&SJ^fclMjU 6 0TCT2#|«K 1 7 0tT5 

t, aawn^-h (x) 

#Snfc#U-f5 HttflnWKrttlft (a) £2 5 Mm^it&oJM^U 
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6 0tT2m 170tT5^itTiIftl#fc. ti&mS'-b 

(x) <i\ mmfro-ftv-f* by^oiAomt u) ttftt&i?z>&5\z 

-2 2B-T, Rz = l. 9 7 /im) UXiZJ: 0M 2 0 

Ot:, i«BE*lMPa, y^XNHWlWMW, JI35^ 1 k P a ©*frTf 
«fc^&ffifc&«Jl#£»fc. mm&<D (a) SiOJEM^m^^bm 

-ix S /5 : t>h*exy5 : ^ifet© (a) m<D&4tm\ztt?2>mmm 

fe^fflOifWSN/cm, #«i£*«fci:2. 0Xl0 16 Q-c 

v>t i ~ i o gh z ©iirifiisff ofc. ^fe, mnm®~D%m<Dmm 

^ozfr^rr&D, cicd^t3 o o nm<Dmz<DmnmMtbi&m&m 
mvfco m*x* mmmtb-D^m\z^'DxmnMmtb^^m±\znmib'o 

*A\Z^U*X4 0^p B lJ6o^$ff^ofe 0 2 A/dm 2 ^D, 

iftt2 0Mmtbfe, ZammiZ-VZJrytfVtc&JLy^yifV, 3m 
milBCO^M^^bfeo J IS C 6 4 8 1 Hf oT, Mi^Mt (a) 
It©gf3II <fl*«*«bftflD&«l 8 0° ) ^aiJ^Lfe 0 

(2) mm9 p.m<Dtf7X3Ltf*ummmmm*zftm®&&&ftmv, 

lsISSM> (x) , ft9imA'V&P>tijt#m*Sm&tfV'f $ 
(a) Jl#> JEMSPIfg (^t^t/1>xty-SBHY 

-2 2B-T, Rz = l. 9 7 Mm) om<b®*^|pJ$-&, J^r/l/XtC 
«fcOia£2 0 0'C, ^JEE^lMPa, ^^«HHI1WHW, I^#lk 
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p a<D0kw-?ftmm&mzmm, mtvrco m. mmwv (a) mtmm 

(3) (2) T?&znitmm#<D&m<Dmm&Mtn—&x.yF*>h 

( 4 ) U V - Y A G I/— if— ^ J; D rtS^©m@it itelfcttlSteM* F*3 

(5) m*T&m±mizmnffiffitbv&&ft^rco mnffi®^&m<DM 

(6) mvtmyt&nbizvvxh (s^^a <«o thb3 

2 OP) tV>^U 1 1 Otl 0^Pl^jibT2 0 MmH^(Dl/ 

>>X M^Mlfc. l/v 5 * h®lcL/S= 1 5 #m/l 5 MmOtf^X 

$t (B^^A (W) P D 5 2 3 AD) 3#WSifcl/Ta6&teb 

Tcffift&m&V, L/S=l 5/im/l 5 wm©feof^ h/^— > 

te-ofco m^m«2A/dm 2 Tab?)> ^TOl 0 Aimtbfe. 

(8) T-feh>^^T8e>o#I/^Xh^fiJgibfco 

(9) «£&®»fc7R#x^*>hte5#MSHKU Eig&Etfl^apa-© 
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^©^U<^ H^Him^#lS^MORzM=l. 0 W m, Rall=0. 
13/zm, Ra2 = 0. 2 3 Mm, Ral/Ra2 = 0. 57 

(mmm4 5) 

fi^T©BAPS-M^l ( 3-tfX (3-T^/^x/=^^) ^ 
>i?> (J^TAPB) £U #U-f^h*^gm^^ (b) £#fcJ£^1« 

s!^^a«#:oii«^5e) o ig^sigm 7N/cm, fcmmim* 1 . 
7xio i6 Q-cm, ttii$»3. o, mniEmzo. OlOT&o 

^®m^©^U-r$ F^JIim^#lM^®©Rzia=l. Um, Ral 
M=0. 15jLtm, Ra2 = 0. 2 4 Mm, Ral/Ra2 = 0. 6 3T 

(^Sfe^il 4 6) 

ffS^TOlSKDBAPS-M&O. 9 5Si©APBi:0. 0 5 
Si©3, 3' -^kHD^>-4, 4' i?75;H7x-^i:U 

FffimMmmm (c) ^#^m^ii^j4 4^ii^©^$ff^> 
mm&mz 8N/cm, fcmm,m.mz 1 . 9xio i6 Q-cm, jt^tm 
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i^ISI©Rzt=l. UmRall=0. 15/im, Ra2 = 
0. 2 3 Mm, Ral/Ra2=0. 65TtbD, 0i&n^— >\Z5&miZ 

x i o 16 q • cm, itmmm*3. o. mniEmzo. oii-e&^fco 
mmmt<Dtfv*s\*wmi&m>Mmm<DRzm=i. o^m, Ran 

= 0. 13/im, Ra2 = 0. 2 4 urn, Ral/Ra2 = 0. 5 4T$ 

mmm4 8) 

•5) / (a) Jl#>£,;k£*«Ji#:<2 (a) MLfcttomz, ^V-l-iFffim 

mjmomwt (a 2) ^^©^^2 5 um\z^^oizm^v. 6 o*c 
t2m i7ott5^«bT (s) m&mj&v. (s) h/ajb 

BHY-22B-T, Rz = l. 9 7 fim) «Wbfc£Wttf^« 
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(a) Mfrztsi&mMfa f£mmm «s^t/i>xt^iBHY 

-22B-T, Rz = l. 9 7wm) ©&te®£^ft£i^T»«L£^ 

mmfc<Dmnm®-o%m<D&mmm\t8N/cm. temmmmz2. ox 

*&«»f!l!«l«»^©EPMA^Wte<kS«e^JR 

Bffaflstfe<0*U-f3 PWmjftMffiORzlt^l. 0m RalU 
= 0. 14wm, Ra2 = 0. 2 3 Mm, Ral/Ra2 = 0. 6 1T^ 

9) 

f^IMTt, /a^^y^SCDX^^Wflg (IH3-M 03 2H6 
0 :mtz/x.)Vtt.m , 4' -^7$y^7i-M;i/7t> 

(£TF, 4, 4* -DDSttS) &a*jt**9 0/ 1 0/3 fcfcSJ;3 

^bfciz:^^ '>7>®xxt;v primaset badcy 
<M&&. uy*fttM) ©2-U=f-7— BA2 0 o GSift£» o>+F%fcgg) , 

*3«ttKM^ (id T-fe^r-feh^-- h*aajtj&t9 o/i o/o. oo 

4l^5 £ k5t^U, ^'J-fSFiJgMtl^ (d) £#fcmttH 
JS094 4tf^il©^^ffV^ ^b^M#:i^U>h@3^Sr#fe 0 ffi 
^M#©*«»«>o^ffl©SE3tRS^tt7N/cm, #8HfflK#fcj:2. 0 
xl0 16 Q. C m, it^m^«2. 9, Bi*IE8fctO. 0 0 9T*ofc. 

*fc#6nfc^u > hEift*Rttta«s8:tnt3iD ©l/s §fb, m%?gtt 
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IMOjj? U 5 Hf iE^itSOR z i= 0 . 9 Mm, Rall= 
0. 12/im, Ra2 = 0. 2 1 //m, Ral/Ra2 = 0. 57Ta50> 

(mmm 5 0 > 

f^I^TT, (a) $2 5Mm©^A 

T#e>nfe#^pjm#^u-r $ \*? * )i&<Dfrmz&f&m:<Dm&&4 Mm 

m, fcmmtimtl. 8xl0 16 Q-cm, Jt^H^«3. 0, ^«IE 

ffi=l. 0/im, Rall=0. 13 Mm, Ra2 = 0. 2 3 Mm, Ra 
1/Ra2 = 0. 57^0, ®m/V?->\t%im\Z&misT^fz 0 

(mffiMs i) 

2 5 iLm<DmWMis— b (x) 5, 2 5 tfm©t> FTy^g&fflX^ 

*>^i^-h (y) £vrc&mzmmm4 4 tmmvmfc&m*. mit 
3t^«8N/cm, fcmm&m*!. 5xio i5 Q-cm, itmmmte 

3. 2, $f«IEIg«0. 0 14T$ofc. #£*lfc:/U>b@Bg§M£ 

mmMfflft<DEPMAftmz&%m%&m<Dmm<Dmm&ftu^rcfim& 
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«!ORzI=l. 0/im, Ralf4=0. 14 Mm, Ra2 = 0. 
2 4 ^m, Ral/Ra2 = 0. 58^^ >«3Sl@fcSJ* 

(Jt^J6) 

5 0/im©tfJH^7yyitfflX^yfJ|y-h (y) £^*-hU 

Mmm& i ^momm^m^ 7N/cm, ^mmnm\t 4. 0 x 1 0 1 3 
q- cm, itmmmz3. 5, mniEmto. 040^0^ s 
®a^©^u-r$ h*^m^a^McDRz{ii=3. s^m. Rait 

= 0. 19^m, Ra2 = 0. 5 8 *tm, Ral/Ra2 = 0. 3 3 Tab 

mmffifto e p m Aftmz £ zm'g&momte&mfe&nzii'? ^ <t £ 3 , 
4 5 fim(D\djv^yy^mmm^^>mmzy-b (z) ^^^^-hu, 

1 6 0^6 OftmmikVfro _hfB^S^^, 5i^>#>^# 

TO^i©it«2N/cm, ^Mti&trL^ki: 5 . 0X1 0 13 
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□ •cm, itmnmz3. 7, gtmiE^io. 042x^0^ ^rc. % 

T-ft-DTctf, {gUSHmOE PMA^tdck^^^m©^©^ 

> hBB8£«©nrc&/t^— >tt^a^sa5^nfc. ^®m^©#u-r^ f$ 

1^M©RzI= 1. 2 /zm, Rall=0. 0 4 Mm, Ra2 
= 0. 18/im, Ral/Ra2 = 0. 2 2T*oL 

#U-f5H»JBttl««»« (a) J!Wttft512 5tfm0#iJl 
fl/>rl/7^l/-h7^M K:f£itl£©/¥ W 5 0/im^§J:5lli 
7UU 8 0t;T2m 120tT2m 170t:T2^itT^ 

B-T, Rz = l. 9 7 /zm) Tffc*, V7,\Z& VMM 2 0 0 t;, 

g&KJBE^ 3MPa, 7^*I$IW 1 mm. H£&# 1 k P a ©^#T«t£ 
&%M{£&mMft&ft1to EEMmmJLy7>#&<D (a) «©m>fb®ic:^ 

-rs&^fl?^ zmo&m&mn. 8N/cm, wm&fiimz. 1 . 7x10 
16 q • cm, jt^im^«3. 1, mmiEmzo. 0 1 2-e&ofc, ^ 

T, HISS®, iM£S:>-K ffiMISfg (iS^t/^Xt^-lBH 
Y-22B-T, Rz = l. 9 7 Mm) ©Mffc®£*HRj£l±, J^tVX 
te£Bffl&2 0 0*C, ^ffi*3MPa, ^I/XPf Pell M&0kftl 
kPa0^Mlfi«ti, «ftbfca^WafeS6«4 4 (2) 

^©EPMA^tfffc<kSB@^S©Wil©M^*ff^ofc^#^M© 
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®0DRzM=l. 0 nm, RaHg=0. 14/im. Ra2 = 0. 2 4 u 
m, Ral/Ra2 = 0. 5 8T&0> ®B&A*->fcmBfc«*LT^ 





Wis . 


^i^y T" . 








mm 


44 


(a) 


A 


(x) 


(a)JI/A 


(a)«/A/(x) 


4 Mm/25 Mm 
/25 Mm 


4 5 


(b) 


A 


(x) 


(b)Ji/A 


(b)lf/A/(x) 


4 Mm/25 Mm 
/25 Mm 


4 6 


(c) 


A 


(x) 


{c)m/A 


(c)Jf/A/(x) 


4 Mm/25 Mm 
/25 Urn 


4 7 


(a) 


A 


(x) 


<a)»/A/(a)JB 


(a)«/A/(a)JB 
/(x) 


4 Mm/25 Mm 
/4 Mm/25 Mm 


4 8 


(a) 


A 


• 


(a)S/A/(s)« 


(a)Jf/A/(s)JB 


4 Mm/25 Mm 
/25 Mm 


4 9 


(d) 


A 


(x) 


(d)JB/A 


(d)Jl/A/(x) 


4 Mm/25 Mm 
/25 Mm 


5 0 


(a) 


A 


(x) 


(a)Jl/A 


(a)jf/A/(x) 


1 Mm/12.5 Mm 
/25 Mm 


5 1 


(a) 


A 


<y) 


(a)H/A 


(a)Ji/A/(y) 


4 Mm/25 Mm 
/25 Mm 


6 


• 


• 


(y) 


• 


(y) 


50 Mm 


7 


• 


• 


(z) 


• 


(z) 


45 Mm 


1 


(a) 


• 


• 


• 


(a) 


50 Mm 
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* 7 











(N/ c m) 




(Q • cm) 


mm 
mm 
\fi in j 


HISS 
LCD 






4 4 


8 


3.0/0.011 


2.0 X10 16 


1.0 


Bktfr 


affi 




4 5 


7 


3.0/0.010 


1.7 X10 16 


1.1 








4 6 


8 


3.1/0.010 


1.9 X10 16 


1.1 








4 7 


8 


3.0/0.011 


2.1X10 16 


1.0 








4 8 


8 


3.0/0.011 


2.0X 10 16 


1.0 








4 9 


7 


2.9/0.009 


2.0 X10 16 


0.9 








5 0 


7 


3.0/0.011 


1.8 X10 16 


1.0 




M 




5 1 


8 


3.2/0.014 


1.5 X10 16 


1.0 








6 


7 


3.5/0.040 


4.0 X 10 18 


3.5 








7 


2 


3.7/0.042 


5.0 X10 13 


1.2 








1 


8 


3.1/0.012 


1.7 X10 16 


1.0 









(H»J5 2) 

^fS BHY-2 2B-T (18 Aim, v^/1>X<?->*— 1±§£) OMte 
® (Ra2 = 0. 28jtim) £ 2 5 £4m(E>#lM 3. H 7^fMC tm^M 

it\ ?am3 10 , C, Iffi2 0kgf/cm, flttl. 5m/mi n©|# 
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jen<Dmwmm*2ftfr*> sfttzx&isfc&jm* mmv&ft-emmv. 
= io u,mxi o timnmm&mi&vit* mmvrcmm^yt^m^m-vm 

life, ^(Dl&gk&m 3 {C^bfCo 
(^■SJMft# U -f 5 FSUI#©mi§:£i£ S ) 
1, 3-tfX (3-7S;7i;^» ^>if>£3, 3' ->?kh*P 
*5"*>i?i?>& : E)Wt4 : l-CDMFfc»j»U jt#U&7&S£>4, 4' 
- (4, 4' --fy^PHUT>^7x/^y) If* (MtK^^;p^) § 

#»«2 Ow t %^UT5. HS0DMFj§^#fc. 

5 FJf ©JfW3\ ^-fS H^fc4Mmt^S«fc3tC^S^PIMbfeo 
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ffi.m$, i 8 omofe, 
(mmms 3) 

(H»J5 4) 

Mm F2-WS (12 Mm, omib® (Ra2 = 0. 

5 9 Mm) &±eB*Bfi^Tf^«bfefl!lJB#©J»Pirffltt>i«U-r5 FJf fclfi 
^afei±, ia&3 1 0"C, iffi20kgf/cm, |ft£ 1 . 5m/m i n 

5) 

ii^TQ-VLP (9 Mm, =#&JSI1±a?) <£>&Yb® (Ra2 = 0. 
2 8 Mm) SftJBbfcEtfm, *l«5 2tH«0*ffiT?, ^®©®3g, 

(mMM5 6) 

#XD— ;V (XT->l/Xm, Ra2 = 0. 7 2 Mm, /ty^Ty^n- 
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^:«gSHEER D-7 8) SftfflUT, 2 CC, 1 0 0 

kgf/cm, mm2m/m\ nTX>#Xini£fTofc. #e>n^m^b 

ff-ofto 

(H»J5 7) 

3JDX (ffi^m^EfS 1. 5 0~1. 7 5 A, A*!7 : Ra 2 = 1 7 jam) £ 



S 8 





R a 1 
(Mm) 


Ra 2 
(jam) 


Ral/ 
Ra 2 




(N/cm) 






5 2 


0.14 


0.23 


0.61 




O 


12 


5 3 


0.06 


0.07 


0.85 




O 


8 


5 4 


0.27 


0.39 . 


0.69 




O 


11 


5 5 


0.19 


0.29 


0.66 




O 


9 


5 6 


0.11 


0.20 


0.55 




O 


8 


5 7 


0.71 


1.20 


0.59 




O 


12 
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1. &jBlcaHM&? &^£&Jftbfc*£- 5N/c m«±©»*gftgES 
6. WlE^Mtt^U^S'FtfWJ&STIE-HR* (1) 

/HO OH \ 



(5£*, a«tbbsc» (2) a^a^sm*— «&±©4#©*r«&T? 
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m (2) 



o 




O CH 3 O 
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7. ik^ \*74)v&<D— jj<Dmizmif<<Dmmfsimmm.<D 

fc«/f#T&oT* «a&RTffitt#y-f5 H«MS*«TIB— jK* (2) 




(2) 
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<5£+, mttlK±Oi», ntt<m_h©«E#» VWU -O-jfcfcO- 
T-O-, £fcte-C (=0) -O-T-O (C = 0) — T> TfctzHiffi 
©W«£&*bf. Yfct pg-Sfctea&oT-C (=0) -S0 2 
~> ~0-> -S-, - (CH 2 ) -NHCO- -C (CH 3 ) 2 

-c (cf 3 ) 2 -, -c (=o) o-, $zit\&&m&&mt>?o 

&&&X*\>}tm3LK.0&>±5&TF<D&&'V&&. ££:Z«, -C (= 
O) -S0 2 - -O-, -S-, - (CH 2 ) d -, -NHCO-, 
-C (CHj) 2 -, -C (CF 3 ) -C (=0) O-, ^Tcte^ 

*fr&fc*h-T. c*J:t^dtt»SrK:o«±5 64T©SE«[7?*D, £fcX 

un±L(D'gmm~?&r)m—$zr£\zmts:ix. -oh, -cooh, -o 
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